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IBSTRACTk i 

In an investigation into the process of retrieval 
frbs very long tera aesory, foar subjects vhc had been cat of high 
schQOl from 4 to 19 years vere asked to think aloud ahile attempting 
to recall the naaes of their high school classaates* The retrievails 

-vere found to be characterized by overshoot, jsisteaatic 
Hypothesizing^ fabrications, the estab lish sent cf ^search contexts, 
fiielf *correcti6ns, and the use of a nuater of tasic search strategies. 
These phefiosena, as well as an array cf traditional aeaor) phenomena, 

'can be understood on the basis of an interpretation of retrieval as a 

'^reconstructive problem solving process. Information about the target 
item is used to^cpnstrnct description cf some aspect of the item, 

Vvhick is used "to recover a new' fragment of informaticn about .the 
item;, from this, information a nev descript^cn can be formed to 
retrieve still more information, and so on until the piec^ of 
information sought is recovered. Three^subprocesses aay be 
identified: finding a context for . the search, searching, and 
Verifying that vha.t has been recovered is about the target item* 
aa«hor/GB) ' . 



♦ Re i^rod notions supplied py EDBS ars the best that can be made * 

♦ - ^ \ from the orjLgical documsct. ' ^ . ♦ 
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. Tbe Process of Ret rievaJt . ' « 

. ^ • fPoa Very, Long Term H*&»?ipy 

• "Michael .D. Milliafl^ 

^ r- ■ ' T ■ / ' 

In ot^er to capture sone insist into the proceaa of 
retriev^ I^iave studied a naturalistic recall situation: the 
re ca ll of naaes .of high school classfpttes of many years ago. 
Such a recall process can be a coaplex and convoluted task taking 
, place over tthe course of weeks. Incldratal details cone to mind 
almost befoi?e the recovery of th<f first name. The high school " • 
buildings, the classes attended, th^ activities engaged in all. 
seem to he a part' of the process of retrieval. The following i3\ 
a sample protocol^ from a subject tasked to think aloud irtille 
attempting to recall the names/ of ,his classmates from high 
school: V ^ • 

' \ f 

The ilrst thing that comes ;^o mind is • . I mean it's 
almost like iaiages of iaifferent snapshots of my 
higlschool* You know, I can think of my general sci* 
jmce ' class, and waiting in the ^lunch line, and halls, 
/ Utam* Sort of, Jeff ThoiBpson!* He was a friend of* mine. ^ 

Sort of pops into mind and I think umm, we used to 
stand in lunch line together, and Jie was in my general 
science cla^s^ That's where I f^rst met him, my fresh- 
man year. i;^ere was, umm, '^let's see I'm trying to 
think of people J interacted a lot with. And some of 
them . . . ar> s^rt of people I've known 'after high/ 
school. -Like Bill Newell. I . • I lived with him for ' - 

a. while, in Portland. 0mm, after school. So he sort ^ \ 
^ of comes to mind iimn^diately too. 0mm, let's see. I 
mean I guess it's^alm^st easier for me to thirik of, my. 
home town, and think of people . */that . . "I've still / 
run into, on occasion, when I go back there. And then 
sort of; check to see if they meet the remiirements • 
Like were they in high school with me. And f can think \ 
of peojrle like Buddy Collender, and John Tremble, who - ^ 

, still both live in my . . Ah. home town. Umm, ; . I ^ : 
guess it's. * It. also seems'that I want to think of, 
' 3ort of<V It's clear that I have to think of some;^ other 
.situations. Jt's like I want to think^of, sort of pro- \ • 

totyp^ical, situations and then sort Of examine the peo- 
ple 'that Here involved in those. And things .like P. E. 
• class, where there was . . Ah . . Gary^^oth. Umm, and 
Karl Brist, were 3ort of, we always ended up in the 
same P.E. classes, for some reasons. Umm, I can 

think of things like dances. And I guess then I usu- 
ally think of . . of girls( chuckle). Like Cindy Shup, * 
Judy Foss, an Ah . * Sharon Ellis. I went to grade . 
^school with her. Umm, . . I mean it's sort of' like I 
have a picture of the of the high school dance. You 

* All names, except those of public figures and a few cases where 
the phonetics of -the name are at issue, have been changed in the 
protocols presented in ,this paper. 
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know, and these are the womra I tmev then. (Jam, • 
There's a'e;irl I can think of, I bave^a viery good pic- 
ture of her but I can't reaember her name. I can even 
reaember she was, she was froa Gales Creek. Ah . . And- 
Ah. I Bean I can see what she looks like. I J^ust 
can't remesber her name. She lived -tiear John Randolf, 
lAo was another friend of mine. 

- - ■ ' • . ' • . ^ . • 

Uott is going 'on in a search of this nature? Do the piecVs 
of Incidental information about th<9 school , or lAere someone 
lived, or the^ activities the subject engaged in serve some pur- 
pose? What ' guides a search of this nature? Whait is the rela- 
tionship between searches of this nature and the vast array of 
laboratory phenomena^ ^rtiicfa psycfaiologists have studied for so 
long? 

Methods 

_ «, 

The basic approach taken in thes^^^udies is observational 
as opposed to .experimratal. Rather than manipulating some set of 
variables to pirove one hypothesis oyer another, I have choosen to 
perform a detailed set of observations. SubJ^ts are asked to 
think aloUd as they try to recall the names of' their classaiates 
in high school. The data are the protocols that the. subject gen- 
erates, Including,* of course, the names themselves and the bimes ' 
between names. 

1 had available school yearbooks for the subjects, so that 
most recalls cotad be verified. In addition, at the conclusion 
of the experiment (usually after about-40- hours,. of recall spread 
oveh several weeks),, I conducted extensive debrief ings of the . 
subjects, attempting to determine the origins of errors. 

\ ♦ , . \ • « 

In the discussion section I present an information process- 
ing analysis of rememberihg as a problem solving process. _ The 
analysis provides theoretical background with which to inter- 
pret 'the observations from -7 the subjects' verbal/ protocols , as 
.well as an array of traditional memory phenomena. ^ 

Many portions of tiie an^ysis presented are not new to the 
memory literature. What is >aew, I believe, is the wide range of 
the phenomena being AejBiXt with\ and the character pT the interac- 
tions of various information process;Lng constraints which provide 
an aocount for some of /the flexibility and apparent limitations 
of hui&an memory. The final product is a characterization — a 
first pass .theory — of the retrieval process which provides ap,, 
integrated framework for interpretation a great deal of what we 
already know about monory and exploring new .characteristics. 
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Four subjects were studied individOally. They were 
Inatructad^ to think aloud i*il« attempting to recall the first 
and Isiist; naaes or their classaates. fron high school. The year- 
books fros each subject's high school were available to ne so 
- that I could get independent Terifiqation of the subjects' recol- 
lections • Subjects were run from 4 to 10 hour; in ^ppiroximately 
one hour sessions. Ill sessions were^ tape >^p€ord^ 

Subjects ! were first asked a wansup question in- order to 
insure that they understood the protocol instructions. The ques- , 
tlon was "Naae the state capitols that begin with- t^e letter 
^*B*."^ During their protocols, subjects were^ prosptbd whenever 
they had prolonged silences with comments from the pbsenrer such 
as: /*Vhat are you thinkjjog nowT^** "What is pass^x^^through your 
mind?,* etc. Subjects Si and S3 were run in sessiSos of approx- 
imately 1 hour, 1 session per day, 5 days per week, for two 
-iieeks. Subjects S2 and S4 were run on sessions of mm- 1 to Z 
hours, at more erratic intervals due -to their persoi^' schedules. 

y ■ ' • / 

Objects were directed to avoid thinking about their high 
school classmates between sessions, but this wasyiot completely 
possible. N^es were occasionally recalled inadvertently between 
sessions., lefore each session subjects were asked )to report all 
the names they had recalled between sessions, and tof^ relate the 
circumstances of the recalls. 

/-^ . ^ . 

Subleota 

The four subjects (SI through S4) were fromJl to 19 years 
out gt high school. All attended high school in the San Diego- 
area. The subj4pts were paid $2 per hour for^heir participation 
in thiii' experiffler)t. Individually, their backgrounds are as fol* 
lows : 



1 

Subject S1. S1 is a female, 5 years out of high school. 
She has lived in San Diego in the same house for her entire life. 
She attended only one high school for 2 1/2 years, graduating 6 
months ahead of her class. Most of the subject's classmates from 
Junior high also went to high school with her. Her graduating 
class had 609 members listed i^ the senior yearbook. 

Subject S2. S2 is a female, 19 years out of high school. 
She has lived in the San Diego ^ea except for 4 years of 



1 . There "was one exception to the general procedure. Subject S4 
iwas allowed to tape record her thinking aloud without the pres- 
ence of the observer. Long silences did occasionally occur with 
S4..^^ 



college. She presently bas a^fapae in the neighborhood of her 
hi^ School. The subject attended only one high school, and most 
cf ^er c l aaaia t e^ from Jimlor high attended high school with her. 
fier < graduating cla99 had 318 menbers listed £n the senior year- 
book. S2 graduated 'ik the sne class as S4. 



.SatLlSfil £1- S3 13 a feaale, 4 years out of high school. 
She baa lived in iseireral different regions of the San Diego, area 
as veil aa having spent her early years out of the state of Cali- 
fornia. She attended her first year in one high school, 
transfer ing tol a second high school for bfr last two years. Most 
of bflir claB^fliates from Junior high attended a different high 
school than the subject. Her graduating class has 750 members 



listed in her 



senior yearbook. 



Subject S4 is a female, 19 years out of high school. 

She lived li the San Diego area until after high school. She 
l^i San Diego for around 9 years, and returned about 10 yeara 
agc^. She, a member of S2's graduating class in high school, 
fMend cf S2's, and has maintained contact ^vlth S2 
years. S4 attended only one high school, and most 
of hifir Junior Ibigh school classmates attended the same high 
school. Her 1 graduating class had 318 members listed in the 
senior yearboolc. 

Scoring a Protj^col ^ ./ 

The sporinis^f protocols Is a complicated procedure. Scor- 
ing is not a simple BUitter of listing all the names recalled and 
verifyizig , them against the subject's yearbook. Subject is 
exeressed varying d^egrees of certainty about their recollections. 
They changed their minds (in some Instances several times). On 
occasions they had difficulty verifying' thi- oorrectness of a 
name. They amtioned names in passing trtiich they did not intend 
ta be candidates for z^^es of high* school classmates. Often sub- 
jects ruembered nicknames of classouites which are difficult , 
and sometimes impossible,^ for the observer to verify. Sqmetimes 
subjects confused the nam^ of one classmate with that of another. 



There are two basic categories of names mentioned, those 
mentioned for possible *^c^didates" as classmates and those men- 
tioned "in-massing." An exsbple of how a name might be mentioned 
in-passing would be: : \ 

■ \ - • 

um well, my next impulsi^ lis to go to the art class 
where we all — my teacher's name was Bill Dane , uh. 
this was in a class wher^ I related to people like 
'liuman beings instead of other desks, where'.,. . 
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» In-^paasing namea are operationally defined as those names - 
ypldh the subject identifies as not being a candidate classmate 
either before the name is maitioned, or within ^he sentence in 
Hhidh the' name is first mentioned* On occasion, identificatioa 
^aa a non-candidate name indicated by the context or tone in 
iihi6h the nmie is motioned* All names which sure not in<^passing 
names are considered candidate names* 

Candidate nnes can be correct or incorrect as verified by 
the subject's senior yearbook. I refer to incorrect names as 
fabricanpns* Both correct names and fabrications can have three 
levels of evaluation, "yes it is a correct name" (Y), "no it is 
not a correct name" (M), or "don't know if it is a - correct name 
3r not" (DK). Note that initially the subject must evaluate the 
name as a Y or DK (or else the n^e would be categorized as a 
name in-passing, or not mentioned by the^SobJect at all)* How- 
ever, some subjects spend a good' deal of time evaluating names 
and frequently change their minds. ^ ' 

Sometimes subjects recalled names that they had^ pecalled 
before* Frequently, This is sim^y a part of the search process, 
the recalling of the old names sets the context for the search 
for names not yet recovered. On occasion, however, subjects 
recalled a name unaware that the name had already been recalled* 
Indeed, the Judgemmt of whether a<i^ame has already been recalied 
is itself a recollection that can^ be correct or incorrect with 
the three levels of evaluation mentioned «kpve. If a subject 
already mentioned a name, I refer to it as 'k>llf|* independent of ^ 
^ the evaluation that the subject has assigned* ^ 

Another scoring problem is the verification of nicknames. ^ 
. — For the purposes of scoring nicknames, I have taken the following 
[ policy. If there exists a verified classmate wit^ a proper first 
or middle name which is comnlbnly given the nickname the subject 
has specified (e*g*, William for Bill, Patricia for^ftttty), then 
the nickname is scored ais correct. If the subject later mentions 
the correct proper name in conjunction with the nickname (e*g. 
"Oh,**,Bobo Richards is probably listed as Barbara Richards in my 
yearbook* That was her 'real' -^^name.") , then the nickname is 
'scored as correct* If the ni^I&iame can be supported by other 
pictures or signatures in the^ yearbook (e*g*, Kathleen Johnson is 
also listed as Nancy Johnson in a separate picture) , then the 
nickname is scored as correct. All Mother cases are scored as 
fabrications* I 

/^abricationa 

The incorrect names, or fabrications, thajt subjects mention 
can be of a variety of types. The catel^ories of fabrications . are 
discussed in detail in the section on recurrent phenomena. 
Fabrications are difficult to score, in part, because subjects 
frequently introduced candidate names which were quickly rejected 
by the subjects themselves* I have set as a scorii>g criterion 



that a aiibject isust entertain an incorrect name for at least 10 
seconds m possibly correct (I or DK) in order for the name to be 
scored as a fabrication* / ^ 

Baale Reaulta 

The basic results of the scoring discussed above are plotted 
as ciaiulative graphs against tine in rlgures 1, 2^ 3, and ^ for 
subjects 1 through 4, respectively^ Correct names are defined as 
all candidate names which were verified by *^fae appropreate year- 
book. FabricatTlons on these graphs are^ defined as all incorrect 
candidate names irtiich the subject did not reject (i.e. evaluate 
in the N category) within 10 seconds of t^e introduction of the 
name. ; Dotted lines mark the beginning and end of. sessions. The 
Jumps in portions of the curves at session boundries are due to 
names subjects reported hav^ing recalled between sessions. 

Even a brief glance at these graphs' tells us * two things. 
One, subjec^bo can go on recalliziig new namep for extended periods 
of time; even af^r 10 hours (spread over two weelos time) sub- 
jects can recall new^ names. * Two, the^ number of retrievable names 
can.be extremely large. ^ 

I examined the character of the memory search protocols .at 
two levels. The first is a description of the. recurrent 
phenomena that occur during the search processes. I, believe that 
these recurrent phenomena will ^e found in almost all memory 
tasks, and indeed, I argue later that there is some evidence for 
such processes in most tasks that have been formally studied by 
psychologists. The second level is an examination of the 
specific ^jearch strategies used by subjects in my t3Sk. While 
some of the characteristics of the search strategies used have 
interesting implications for the retrieval process, the 'specific 
strategies used are undoubtly liighly determined by the specific 
task being performed. 

Jh^ Recurrent Phenomena 

Though subjects differed in the individual details of their 
recalls, a ntmber of search phenomenar^recurred throughout their 
protocols. SubJiK2ts searched for names from contexts of specific 
locations on^/activities. They built up large bodies of facts 
abc^ut specific' individuals or contexts before finding a name or 
beginning a Search within a context. They systematically tainted 
sequences of hypotheses seekihg a mat^ch that would lead to more 
lliformatioa. '^^V overshot their original goal and continued To 
recover information about individuals even after they had 
recall€*l the names. They made extensive use 6 f partial recalls. 
They made a broad variety of errors and frequently corrected 
themselves . Though most claimed after the first 'few minutes of 
the task that they could not recall any more names, with greater 
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•effdrt all recalled new names for many hours. These phenomena 
a^^pear 'over -and over again, hence the name recurrent phenomena. 
Let ua now examine the recurrent ^phencfeiena; partial recalls i 
incidental recalls and search, contexts, .extended retrieval, sys- 
tematic hypothesizing, iniferential recalls., overshoot, fabrica-* 
b4ons,^ self correction,' distractions, and reminiscence. 

' Partial Ratsalla . Subjects frequently recalled, fragments of 
the ^infqi-mation they were sfeicing. ,?9r example, a subject might 
recall^ that^a partfcular person.' a. namd liegan with a "DJ5> and that 
it was a two syllable, name* Indeed, ' a^grjeat deal. of. the process 

^ of^ recaj^ling a- classmate* a nam^Tcan be typified as a reconatruc- 
,tion ftrbffl a variety of such b^ts and pi'eces of information* This 
phenc^en^n- has beep alluded to in a variety -^f experiment's as 

• partialv recall, (see Bernb'ach^ 1970, and Woodworth, 1938, pg.srT. 

Incidental Reoallfl an^ ^fiacflli. Perhaps the most .obvious two 
observations were the extensive amount of incidental information 
that was recovered and the search that such incidental recalls 
produced. The nature of the incidental recalls^ and the c^iarac- 
teristic search strategies that developed are discussed in the 
section on search strategies. 

Contexts , A salient feature throughout the protocols was 
the Extensive use of locations or activities as contexts within 
which to search for acquaintances. Names were recovered as sub- 
jects thought about who "was' in my 10th grade art class," or 
",about> the time [the members of a rock band] were playing over at 
my house. The following is typical of the use of contexts (the 
parts ide^ified as context^a are underlined): 

{.■^ 

SI: I was trying to think of Kurt's last name.>vbut I 
Just can't think of it. Umm, okay, lef^me see if 
^ there ''s any other n^hborhoods that I haven't gotten 
to, thab I can remember where people my age lived. Umm 
. . . hmiun« There. is no one that: lived way up on the 
end . . . 'SAnd now I'm trying to think of the Sunset 
; CUfCa jdfiUl an Cal Weatem because a « lot of people 
'^always used to gp ther^ and go tide pool picking and 

Just run around and go surfing. I'm drying to think of . ^ 
all the people that perhaps went surfing or even ti"ae 
pool picking, that were in i^y grade.' Um . . • if 1 ^ 
jSSmUL .afifi. JUlfiA lined up against there's this one 
Oilff Sisam ^ Mewport they always use to line up v 

with there boards and sit down and look at the waves, 
and then X ica Aawn Jbhe row and see if there 's anybody 
JUial I haven't already namiaH, ' There' s John Culverson. 
I already named him. And (|lod^ftackbart*, and they use to 
go surfing, and urn there are a' lo:t of older people too, 
Um, JimsNelson, I already named them, ' all those guys ' 
used to go surfing. Um, he was older^ he was older, 
and older. He was younger. A lot of these guys were 
older. Let me see, him and him . . . Okay X was Just 



' / ^ going down the list and I don't see anybody^ that I 
haven't already . seen and there was this one girl who 
' always use' to be down there, but she : was^ younger. I 

^ • already n^ed the people'she hangs around^ with, Um, is 

\ , " theri^ anybody else that ricnow that usjEt to . • ^. . 

Bttflinidfld Retrlpvai^ SubJ«K^s frequently encQuntered a 
situation where a person wa^s identified but not completely named, 
e.g, T^I realml^pr pill sompbody ..•!», When this happened the 
subjects , recalled additional - details about. the person, I call 
this extended retrieval. "For examjJle,, 

^ • . ' ' ' 

S: Bob Peterson, uhh Jerry Paulson. Uhh this is a 
rock band. 

E: What are you thiijjcing about now? 

S: I'm thinking about a time wherl they were playing 
over at my house, upa There's uh . . . 

E: What? What is^~ 

S: I'm try. I'm'— Okay I was imagining ^ the whole 
room and I was imagining the instruments set up and I'm 
^ trying to remember ^the name of this guy who used to 

^ which would also bring a whole, lot of people to ~ 
first on that — ^ wha€ 'a hla name now ?.. Le f a aee — 
Cwtllatlftl I'A trying ^ — remember J;^ name . hia 
b2ua& iiaa ±he firat time I heard a Jefferaon Airplane 
klbum. ' Umm plava the bagg^ guitar , really ^ atrunffoufc 
booking iiud£i iiUl JiQU ~ 



Frequently such an attempt at extended retrieval would 
result in the successful recovery of a name. - 

SvatematiQ Hvpotheflizlng', As the dif^culty of recall 
Increased subjects begin to demonstrate instances of systematic 
hypothesizing. They generated a sequence of hypotheses, attempt-- 
ing to use the hypothesized informatfon to find some more infor- 
mation. For example, "His" first name began with a 'D'. Don, 
Dave, Douglas, . 

Inf^rgntlal Reoalla, In many cases subjects could not 
explicitly recall a particular piece of information. In such 
cases, they often attempted to infer the information. I refer to 
this as l^erential recall. The following is an ex'ample: 

SofflebO(^,... I remraber this girl who us^to play the 
oboe, and it was Junior year, she was om^ age. Or was 
she older? 1 can't remember if she was older or not. 
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I'm sure she now I»m going back to the year book, 
I'm tryipg to. check to see of her face was in/the year ^ 
book that was ahead 6f us, the class of 1971./ It seeiw 
to me as though she might have been next/ to the c^fe 
that the year I graduated from. That I ^as/ in./ I 
can^t. The „diff€^nt things .that we wbre, staging 
when we were, onoii^again this goes back ito /the /year- 
book. ^ 'Vhen we graduated, these girl^OWore th^ scal- 
loped: tops. You know y black. And' all Ihe yea^ before 
that they wore a V-neck sort of top^ (^en ite went to 
the studios and recorded that for gradiiatioi^^ 
And I'p trying to remember what she wre. /Was it scal- 
loped or V? And that would detarmlf^ whaje yearbook she 
was in. I'm pretty sure it 



/J 

name/fwas. 



and 



She had a^ very broad smile. Blpnj 
white face, what was she w< 
wearing a scallop. If she was ^ 
means she graduated with ^ us .^^^y 
name. And I should remember mr n 
was the only oboe player in /tne whi 

' can't remember what her 
and I . * . now that I loo: 
hard I think she had the sc 
graduated with us. Now 
graduation per ae^^^ 23he may 
she graduated frdm Claij 
other high school. I can 
early. But how could 
left early. C Laugh ] Th 
she was in th€l^ band^ I 
where to place her. I 
playing in the orchestr 

^ year older . And she > 

"""graduated . ' I can ' t 
get off of that. Let's 
the bandroom. Who else 




oped. Was it? 
rt blonde hair, 
think she was 
scallop tHQifc 
an't remember her 
e too because 3he 
e orchestra. And I 
remember her face 
try to imagine really 
lo^ed, so she must have 
on' t -really remember her 
leftj the school, before 
nt and graduated from some 
remonber. I think she left 
e be in the yearbook if she 
was during Junior year that 
't know. Now I can't decide 
t rfemember her distinctly 
and at least being our age or 
leave the school before she 
ember her name. Okay. Let's 
to someone else.^ Still in 
s playing. 



ia/9 



The basis for this particular inference was wrortft: scalloped 
drapes were worn by the female graduates of the subject's high 
school the year before she graduated. 

Overshoot. Sometimes when a subject recalled the name of a 
friend, they continued to recall additional information. For 
example, "Steve Jones, he was a box boy at the Foo4^ Basket 
[store] on the comer, and was on the football team." I call this 
phenomenon overshoot. ; Although on occasipn overshoot may be an 
artifact of conversational constraints ih the protocol situation, 
on some occasions it is clearly related to some sort of verifica- 
tion process. Although a name may be recalled, - it must still be 
determined that the name belongs to the person beii^g thought of, 
and" that the person being thought of attended the correct high 
school in the correct year. For example, in the following 
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protocols overshoot is used overtly as an attempt to verify a 
name. (tW overshoots are underlined) 

S3: [muml^les] Okay. Oh, oh, wait a minute. Now we're 
. b^ck to a class I haven't really thought , of before, my 
WDrld' affairs class. There was this guy who used to 
sit in back of me.. And he took Spanish 51ass^s and I 
know his name. His last name began with^an "0." Ah ... 
The name Grin Elliot sticks and that is the first time 
I've not assoplated. with someone in that history class. 
Not really a history class, a political science class^ 
iia JULL in iOfik jQ£ iOft'. he had dark hair , ahhh, I think 
... He was Grin filliot. That wa^ his name. 

V Or an example where the atteqipted verification fails: 

Carol Hammer, I already mentioned her. Gh and Turner. 

Linda, Linda Turner. I don't know about her first 

name, but I know her last name.. A blond girl ,- Jeh,. 

^Turner. I don't think that's her name. I don^t think 

Linda is her name. I thinks it's just Turner, for sure. 
«iiaui2dL UP in Redlanda aomevrtiere , I remember that. 

I don't remember, her first name. Linda doesn't quite 
' fit. But. I can't think of any thing else that would 

fit that name, Linda Turner. . . That seems to fit. I 
. don't know. I don't know for sure, but that's the 

closest I can come. The last name for sure I remember. 



Indeed, Linda is not the correct first name. 

Fabricattong , Fabrications are defined as those names which 
the subject recalled, ttut which are not in the subject's year- 
book. I have choosen the term fabrication to suggest some. of the 
reconstructive charaoteristics of these errors. 

Fabrications fell into one or mo?e of five basic categories: 
Fl. Acoustic, errors. F2. Wrong class. F3.' Misassignment . 
F4. Missing picture. F5. Indeterminate grigin/Gther. 

Category F1 items are names - which were evident acoustic 
errors. For example, "Lloyd Chappin" turns out to be Lloyd Chaf- 
fin (this was confirmed during the subject debriefing)' Category 
F2 items are the name of students who did not graduate with the 
subject's class but were in the subject's high school in a dif- 
ferent class . (as verified by the subject's yearbook). Category 
F3 items are when the subject assigns one person the name of 
another individual ^(this event can only be detected in unusual 
circumstances,- for examjple, when the subjects catch themselves in 
an error or .in follow up experiments when pictures were used). 
Category F4 items are the names of people- who were in the 
subject's grade in earlier years, but for whom there are no 



records in the 12th gr^de (This, category is only relevant for 
subject SI,, yearbooks for the other subjects had lists of all 
those wbodid'not get their senior pictures taken). The final 
category, F5, is fabrications of .indeterminate origin. These are 
names which I could not track down in some ; independent manner. 
5Chey may be people who were frienda of the subject, but who went 
to diffeipnt schools, or., one erf the/other categories of fabrica- 
tions which I could not trace. 

Table 1 shows the number of fabrications in each,, category 
for each subjects 

<i -■ • . ■' . V 

Frequently fabrications Were events of substantial struc- 
ture. 'Many were caught and corrected by the subject, somie 
shortly after the error was made,' ^^ome^a number of days later. 
While some fabrications appeared to be simple recalls,, others 
were Accompanied by extended -retrievals and/ or obvious uncer- 
tainty, about the recall (as was the case with many correct 
recalls). Some fabrications were. highly suggestive of the under- 
lying processes >fhich led to an error. For, example, the name 
Carol Ludlow was^ initially recalled but wa^ corrected 5^veral 
days later to be Judy Wardlowi , Karen Ludwig id a friend of Judy 
Wardlow's and is often recalled . as "Karen Ludlow . . . No! 
Ludwig. Karen Ludwig." The fabrication "Carol Ludlow" appears to 
be a confounding of the names Karen Ludwig and Judy Wardlow. 

A few instances chat occurr*ed rarely show the difficulty in 
the reconstruction of a name from pa^^al information. For exam- 
ple. One subject recalled someone named "Bill, . . . or maybe Bob 
. • • [who had a last nape] like Proxmire, but it wasn't Prox-- 
9ire." The .correct name is Bob Billmire. .All of the elements of 
the name are accessible,^ but the subject put them' together .in the 
wrong order. ."Bill" is the first syllable, of the laaj^ name, not 
the first name« ' 

' self. Q^rrpQtiona, On occasion sut>Jects changed their minds. 
A. name was recalled only later be corrected. For example, *^Fred 
B(ii^ht,^^o^ >.; Mcinightl Fred McKnight. That»^i it." I call t^his 
'•^-^^^ 4 ijbi:rectiQp/^ TJiis occurs; spontaneou3ly without any informa- 
'br^ hlal^STftrovided by the observer. 





7^" Qtrlor^^ times when a- ^subject made a partial 

redai^T^f fia^^^me^^and was Searching for a missing fragment, . 
^an iW& Wfaib^%,^kan:febbViQua error would be retrieved and would 
^hep'-; ihterfer^&th successful recall. This section of'prgtocol 
from S4 is an example of a distraction. 

It's interesting. Like Larry.; I- can't remember his \ 
last name. < Ev.er^f time I try to think of LaiT^y, I say 
the 'name Larry, and then I think pf Larry Shepard; I 
don't, I hardly know Larry St^epard, Hxit I know his name ; . - 
well. He's a professor at UCSD. So, umm, that blocks . 
out Larry in high sc>iool, 'and' hia last name.^ I think 
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TABLE 1 

Number of Fabjrications Per Category 



Subjects 



Category SI S2 , S-S S4 

— . . j ; . 

Acoustic Similarity 35 '5 17 25 

Wrong Year 8 10 26 12 

Misassignment of Name 10 1 .2 3 

Missing Picture?* ,26 0* 0*. 0* 

Unknown/Other 38. ii 25 56 

TOTAL** 108 25 69 90 



*Yearbooks for s'2, S3, and S4 listed all seniors who did not 
have pictures taken. 

**A few fabrications fell into more than -one category. 
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' If I keep recalling Larry's face and his name, , Larry^ ' ' 

maybe I'll be able to get back into that area of my * 
' . memory with more strength, ^ ; 

Among the interesting characteristics of disti:actions ' are: 

1. Distractions appear to, interfere with the retrieval procedis. 

' Even thoUgh the distraction , is identified by the subject as a * * 

false recovery, subjects complain of difficulty in attempting to ^ 
keep the ^distraction from reocourring. 2, On many occasions 
subjects spent time attempting to Identify the source of the dis- 

trtictlcn. One subject htated that by identifying the distraction ' * . \, 

more completely, she (will have "cleared the debris'* and that 

further recalls will be facilitated. 3. .Distractions generally 

match, the target item - in a very, limited domain. That is. The 

subject may be trying to recall a red headed person named Fred . - 

with a last name beginning with "D" whom she knew originally from 

elementary school. Nevertheless, she continues "to recall the 

name Fred Dottington, whom she knows to be someone she knew in % 

college and who, incidentally, has blond hair. . - 

R^mj^ni!^nftnr>ft. There is no clear .llJ&it to ' the amount that 
- subjects can recall. Even subjects r^eal}.ing classmates for one 
hour per day, five days per week for two \eeks, are recalling 
new names cori^fectly during the 10th hour. I refer to this as ^ 
'reminiscence. Frankly, I gave up in my attempt td drive subjects . " 

to their limit of names, 

... ■ ■ ' ' . . • ' ' ' ^ 

A Comment pn the Validity of ProtoQcii Obaervationa ^ 

Psychologists have shown substantial concern over the 
dity of observatl . leriyed from protocols (Nisbett and Wil^c:, 
1977). However, I :^ill argue that the observations .1 have 

derived from from subjects' protocols ar'e no less valid than the * 
traditional counts of the numk?er of correct items recalled in, 
verbal letJrning experiments. 'Each of the reciyrent phenomena- are 
defined in terms of either a specific category ,of information 
recalled or an ordered set of categories of information recalled. 
2 Because of the 'very logic of the notion of recall, if a subject 
claims to have recalled that a particular name began with the^ 
letter^"?,." then he must have recalled the information in order 

to report it. That the subject recalled that the name began with ; 

2. For example, a partial recall is the retrieval of a fragment 
^of some item sought, an extended retrieval is a partial recall of . 
a name - or a description of a person - followed by a collection 
of incidental recalls about the person. ^The'one exception to the 

claim that the , recurrent phenomena are made up of configurations ^ 
of various cdtegories of information recalled is the description 
of a distraction which implies the frequent inclusion of a pro- 
cessing statement by subjects (i.e. that the distraction is. in- 
terfering with the retrieval process). " 

Er|c . 20 ' 
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the letter **P" is no more disputable than If a subject claims to 
have recalled the word "house" from a recall list. 

A second common set of . criticisms of verbal protocols Is 
that "thlnkv^ aloud" interferes >wlth the procesis of recall ^ and 
introduces unknown demand characteristics. I agree with both of 
those orltlolsms. However, the very same criticisms can J)e lev- 
eled against any psychological experiment. It is simply that we 
have grown ' so accustomed to oer't^ln data collection tedmiquesi^ 
that we' fair to notl^thelr flaws»# For example, ^ writiilg the 
wordp .being r^eo^IIeo ft*om a yord list must introduce some 
lAterferenoa to the reqall.^^ process <» In addition, the demand 
charaoteristies of writing a list of words precludes observing 
phenomena such as partial recalls, tncldental recalls, context 
recalls, and extended retrievals^.— 3-1 f*r-I--wene, to have subjects 
write a list of the na^^s of their classmates, the names might 
come faster (or slower) but I would lose all access to the inter- 
mediate steps in the search process. > ^ 

The Strateglea ( . 

A second set of observations I have derived from subj^ect 
protocol are what I call the search strategics. They have been 
separated from the recurrent pjfrfiiiomena because I * believe that 
they are dominated by the d^and charav .rlstlcs of the particu- 
lar repall task I tiave given subjects. I believe that the 
recurrent phenomena, will show up in any retrieval task where the 
data Collection technlque^^ permit their observation. Certain 
generalizations of the search strategies (such as (tee suggested 
by Kenlston and Flavell, ( 1> may have importance Ibeyond the 
scope of tj^^ task. 

A number of j^earch strategies were identified. T^ese> were 
either used by more than one subject or were used by the same 
subject over an extended period of time. The manner In which 
subjects employed different strategies had a number of charac- 
teristics. Sometimes the same strategy was used on a number ^of 
different occasions by the same subject. Some ^strategies were 
used for hours by a subject. Frequently a jsubjeot would shift 
from one strategy to another when the second seemed J^o hold out 
hope for improved success^, ax\d then shift back a few moments 
later when the second strategy ceased to be productive. I have 
named the strategies the subjects used General Association, 
Activities, Locations, Name Generation,, and Pictures. 

General AaaoGlation . Every subject used the strategy of 
general association at one time or another. Indeed, it apo^ar^ 
that. most subjects began\^thelr recalls with thisi^ strategy. 

3- Erdelyl and Klelnbard (\978) "^ve conducted an experiment in a 
modification of a traditional word list paradigm which* deommon- 
strates the effects of what I have called reminiscence. 



I 

Briefly, general association Is described as the strategy of 
starting with a known person and searching for people who are 
directly related In some obvious^ manner (e.g., a friend, cousin,, 
brother or sister) . Oooaslonally a particular person will sug- 
gest a group Qf p6ople(e.g., a social,}olique) . . This strategy Is 
generally the first one employed ahd goes so i^apldly tl^t 
Retailed protocols of the process ar^ diffioult to obtain. In 
most oaaea the use of this strategy Is Inferred when the subjects 
report the relatlonshlps^of a group of names In a post hoc 
^ manner. For example: 

S: Hight. The guy Mel Hagfershon that I had a.-^rd 
time t h i nkin g of his last -name. I remember^^^talsTfrlend 
was nailed Mike and I couldn't remember his I&st name. 
Fielding, br something' like that sticks Into my mind. 
Maybe because I know Mike Fields that Isn't related to 
school but that name/ also sticks Into my mind for him 
although It may not be right at all. ^ Ah, I thought 
there was something else I thought of. Let me see. Is 
there anything else. Jonny Faylan. He was also 
friends with that group, with Mel' Hagershon and Mike 
and I knew him since I was young. 




AQtivitiea. A second related approach subjects commonly 
used was the activities strategy. The strategy is inl^tJ-ated by 
the identifioation of an activity in which some group of people 
engaged. The subjects then proceed to attempt to name all the 
members of that group. Examples of likely groups are. History 
class, the Baseball team, the Cheerleaders, the Band, the Inter- 
na^l^onal.club, the "people. I played tennis with." The following 
is an example of a subject using the activities strategy: 

;I'd like to go back to the bandroom again. In the 
bandroom, what' s in an orchestra and who would play^ 
iflth what? Okay. All the violin people I can think 
6f, the ^ello people, the bass,'Eathy. There was a 
girl I was Crying to remember her last name.^ There are 
|;wo Kathys who played the FrenSlh horn. X already men- 
;tioned one. Kathy Dolmore. There was another ICathy 
|uid 1 can't^ remember her name. Kathy. . . It seems 
like her last name started with a K or K sound. ICathy, ^ 
oh I oan't remember^ Oh, Bartholomew sticks outO'^Not 
from the bandroom but I can't get the face that ^oes 
with it. Wait aAdiinute, maybe that was a Robert 
Bartholomew. Uas that Bob Bartholomew the one I was 
trying think of yesterday? Uhmm. He played the 

horn, trumpet. I'm not sure. Let'^s see, who else was 
in the bland? Uhmm. I'm still on the bandroom. 



4. Note the possible distraction* 



22 



^ ' ■ v. V ■ * ^ ' " 19 • 

Exhausted. , . 

This strategy; was used throughout the protocols of all the 
' subjects* . Though after several^ sessions it becaime less and less"* 
frequent as the subjects ran out of new act(iri ties to work on. 

l^Qoationa. The looatiQna strategy is the ca^e where ^a sub- g| 
Jeot ayatMatioally aearo6ea a mental map wh^e target items are, 
likely to ipa recalled. An axaopl^ of the use of thla strategy ia 
the following: ^ V 

SI: That's a hew ntoe. she lived on Alvian Street. 
Ab| let . ffle see, 'on the other side of there, there is 
Bob, He.waa a year older and that other girl was a v 
year older. OK. So there is Margaret Mott and i/^ypa. , 
come up and around, there is no one right there. / Jim 
Gott lived down there but I've alre^y named him. I , J 
already named Judy Nicholson and let me see if there is 
anybody on that cross street. . Ther^r wai a girl that '> 
"was younger and she had a brother that was a yeau* older 
than me. Then there was a girl a year younger and 
there is Gay Masterson, I already named her, and Barbie 
' Tollen. They live on the same street and they have no \ 
one else on that street that went to Point Loma with 
us. If I keep going down Silverg^te there %z someone^ 
who lived on the cdrner house. It had a purple' 
door 



: This* pau?ticular strategy was used for over 2 hours by 31. 

Mame Generation, The name genera tioh strategy is where * the 
subjects invent some scheme to generate common first or last 
names, and. then test the names to see ^.f they match the names of 
high chool .classmates. One connon way of doing this was to 
proceed through the alphabet, generating common ^male or female 
first names. For example: 

. Are there any other Bettys that I knew? I think she's 
the only Betty I ever knew. Betty, other girls names 
with "B"s that are sort of familar names. Barbara and, 
I named Barbara Shafer already, and there was Barbie 
y Tollen and I named her. Barbara, Barbie, no those are 
the only two Barbaras I know. Um, another "A" name for 
a girl might be, um, there is Ann. I don't know any 
Alices. Um, no Alisspns. Ann. What other "A" name. 
Let's see, Ann and Alice. No, I don't know anything 
else like, that. Okay, "Cs, or "B"s, are there anymore 
^ '*B"s. Let's see, there was Barbara and Betty and, um, 
"B"s. No. Let's see, "C"s. Cathy and I named Kathy 
Jackson, although her name starts with a "K." ^ Um, 
Cathy, ... 
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This generation of names from the alphabet ^also freqiiently 
was used ttf* produce last names. Another means that subjects used 
was to look around the room naming objpcta and generating names 
from the objects namM. For example: ^ 

I was Just l90)djQK at the wheel of, of that chair, and 
I was ULlnklng of Whe.eler . . . Linda Wheeler?. Th^t 
; * name, Itbn't-kQow If that was In my- 7 . Lldda 
tfheileri that name — Nov there's a name that doesn't 
> /hava a l^ace^that goes with It. I*m*not even sure that 
..^ . No!' Tha't^s not In high school. That's here. 
That's here In college. Scratch that.' That was Lynn 



Wheeler. She was 
1iave here on campus. 



anywhere near my school at alT. ^ 



a roommate o^ one of tlie friends I 
So that's^outi she wasn't \even 



While this later form of name generation occurred ^ In short 
s bursts through out all sessions, the systematic seax^ches using 
the alphabet as an organizing tool generally dl<l n6^ occur ilntll 
the later sessions. S1 began using the strategy as early as the 
Mth session, while S3 did not use the technique until the very 
last session. 



Si's uae of the alphabet as a geheratlhg tool Is of particu- 
lar note. > She used the technl<}Ue extensively for nearly 5 hours. 
Initially she covered the ^tlre alphabet In less than 1 hour. 
She then made succeeding "deeper" passes using as many as four 
alphabetically generated letters to start a name. In the 8th 
session^ the entire hour was devoted to female names from Be — to 



De~. The following Is a sample of the 
session. 



protocol from Si's 8th 



SI: O.K. Umam. "C''"E," Cecilia. Cecilia? Cecella?|P 
Ohl There was one >rounger. Umm. There was Camellia. 
I already named Cemellla Blocker. 0mm. Off this 
paper. [gesturing to a piece of paper which had the 
names of people the subject had recalled between ses- 



sions.] Let's see. 



•C." "C""E." Cecilia, umm, which 




can be like Cecil or Cll. Umm. "C""E." Umm. Celeste. 
Either as a first name or a last name. Celeste. Umm. 
No. Celeste. O.K. Umm. iic""E""M," yC""E""N," 
WC""E""P"? f"C""E""R,""CEHT," Umm. There^s also Cary, 
WC""A""R""Y," but I didn't know ^y girls named Cary. 
Umm. WC""E""S," wciiiie""T," «ciiiieiiiiy, " No. O.K. Umm. 
"C." "C""I"? "€""1"? Cinnamon? Umm. Silver? No 
that's "S." It'd be a last name. Umm. Cld? .... 



5. This Is also a good example of an .overshoot and the value of a 



verification process to eliminate Incorrect recall^* 



■s 
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It Is Interesting to note that tltls st^rategy which la 
employed comparatively late in the retrieval process is distinct 

ifroffl aXl the o^er- strategies mentiQned. The other strategies 
appear 'to^ have^ the goal of first identifying an Individual and 

"seeking that person's name. This strategy on the other hand, 
produoeb a name and then tries to find a person who has the name. 
It is as^'ttiough the 6ther strategies apply. Jlkely constraints .to 
improve the ohanoe that any name reoovered will be a. target^ name 
I aotivl^y to group to Individual to name) while this stra« 
tegy loolcs for cohstralnts after the recovery of a , target name 
(naitfe to individual to group, i.e.^ "in my 'hl^gh school?")> 

PlQtm^ea. Another ccimnon strategy used ty sub>Mt*s was wha^ 
I jcall the pictures str^ategy. Subjects Would scan some internal 
"Image" of a picture or set of pictures ^to ipcate individuals 
whom they would then attempt to name. Frequently the pictures 
were out of the subject's yearbook or from ^ collection v^ich the 
subject ^had strong a priori ifeason tq believe would have plass- 
mates pictured (e.g. a summer camp picnic). The following is a 
sample of this type of search: ^ 

SI: 0:K. who else? Umm, Ronnie Walker, she was also 
the last letter. 1£ i see her picture X JIfta— li^e 
there jx line-up siL girla j£hfi. were on the intrapural 
voile vball XSiS^i. Brenda waa oAe. There, were'aome 
younger people too. And Ronnie Walker wga one... 
and ... I already named Bret . Haat inga . . . Umm . There 
was another girl that waa real good friends with Ronnie 
Walker;/ And she had long blond hair, and she was sort 
of tomboyish . . . . I can't think of her name. Hmm, let 
me s^, ^jX \L MQ, ilfiUU anymore people in that 
Picture... fch^a^ iV recQgnize. There alqo .thfi. 

£XBOaa£iC PiQturA. But most of those people were 
either younger or older. There weren't too many people 
my age level that was In that. Umm, I ^oamed Peter'^lif^l- 
koe, but I'm not sure if the other day, if had»that 
was like a if he had Walkoe then Walker came to me. 
Let me see. Umm, in the picture . Hfflm...Jeff Peterson, 
I think I named him yesterday though. 

The protocol sounds as if the subjects view veridical 
Images. However, there is some evidence to suggest that these 
Images can have interesting flaws in them. For example the fol- 
lowing protocol is a sample of picture searching by S3: 

I'm going through the yearbook again. I'm trying to 
look over the faces and maybe even try to visualize the 
names next to them, ^next to the pictures. Maybe that 
' will help-J I don't think it will. Sharon Farley. She 
was pictured next to Mark Farley and I remember her. 
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- Sharpn Farley ♦ 

■ • ./ . , • ■ 

It all sounds very. plausible. / And indeed, lAth Sharon Far- 
ley and Mark Farley are'in S3's class. Howevett^ Mark Farley's 
picture is not in the yearbook! He i^i listed among the moilbers 
of S3*s ^olaas who did not have their pictures .taken. The image 
trvm whlob S3 is abstraoting tier search infor&a^on is wrpn^; . it 
pever eilatad in the real world. r ^ . 

IilQidentAl Qbaervatlona * 

Jn addition to the recurrent phenomena aqd sesirch strategic 
listed abbv^, the four subjects showed a number of characterise 
tifts which are better attributed to each of the subjects Indivi- 
dually. 

^SSM3X Qbaervationg jqji j^. There are a number of aspects of 
S3*s data which differ from the other three subjects. One is 
that S3 spent a larger portion of her time in a variety of verif- 
ication processes such as overshoots and self corrections. Fre- 
quently candidate names had to be thought about for' several 
minutes to insure that the names( belonged to classmates in the 
correct high school. For example: 

There was a girl named Bartholomew, but was she in 
Chula Vista or was she in Clairmont? Brenda Bartho- 

' lomew, ^hat was her name. There was .this girl'' jnamed 
Breiida jSarthomew and I'm trying to find out if sh6 was 
in Chula Vista or whether she Was in Clairmont, and I 

•'jtl^nk she was. Was she in . . was she iiT^. McBrows 
<-^ass. God, I can't remember. She had veryv. delicate 
features. Had ^ very fine features on her :f ace, small, 
she was sort of, ;not fat, but heavily built, apd 
shorter thanv I was. Well/ where was she. I can't 
remember whether she was in Chula Vista or Clairemont! 
I think in English class. I'm trying to place her in a 
seating arrangement in the classroom, anU who was sit- 
ting around her. 

> ' ■ V. ■ 

From figure 3 we might note mo additional things which dis- 
tinguish S3's data from that W the other subjects^ One, S3 
recalled a much smaller percentage/ of the correct names possible. 
She recalled 93 out of 750 possible, for a^percentage of 12.4, 
while SI, 3271 and S4 recalled 35*1%, 29. 6J, and 28. 3> respec- 
tively. Two,^there are a couple of dramatic Jumps in the rate of 
^ames correctly recalled in S3's 4th and 11th sessions. 

\ The difference in style may have been due to the fact that 
33 went to more than one high school, and had lived in a number 
of locations within San Oi'ego and other regions. S3 herself 
suggested at several points that it was difficult, to 'distinguish 
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the I>6^1e of pne high school f ron thoae of ;the other • * 

S3: "B"^8.. Beutelli I already mentioned her.^ Who was 
around? I keep getting glinpses of Chula Vista nok^ 
Vm. Every time I think of "B,** I think of Bolger, 
Brian Bolger, but that was Chula Vista. What el^ee? 
Bvery time I think of the-4etter "Bj^-r^nk of Chula 
yiata. I think a lot of^people whoae last names began 
with "B" werS -in Cbula Vista , 1 can ^t get the Clairmont 
people straight, [several minutes later] Who else with ^ 
\- . the last name "S"? »S""A*? Sanford? That 'was Chula 
Vista, no, no. Let's get back to the "S^s again.- 



In other words,. S3 may have been overwhelmed by disirac- 
tioAs. 

: . ,^ • \ • V .t 

A secot^j^Actor wfaicih may have contributed to t^ need /f 
extensive <wificatioh was that many of the aotii^ities choosen by 
;S3 as search contexts were ^ situations where ''students from a 
variety of grade levels might be expected. FoR exampleH^^^re* 
quehtly used the se1&ol/ban$U language classes^ and^thb interna* 
tlonal olub as search d^^^ ^ 

The two major cases of discontinuity , on the recall of 
correct names in S3*s data have some interesting characteris- 
tics.. Both cases were j}receded v by a sigjaifidaQ^^THumber of 
correct names recalled between sessions. At the start of the 4th 
seiBSion, S3 reported ^thaO^v the i^t between sessions she 

ha:d aoclAentally met a^rson-from her high school graduating 
Glass whom she had hot named. Meeting that person immediately 
reminded her of a Isroup of people she had not named i Throughout 
the rest oiT the. 4th session S3 used the names recovered 7to sug- 
gest new contexts and to produce information lAiich gtaded other 
searches. The 11th session had much of tiie same character. The 
subject mentioned recalling a new name which bought to mind a 
whole new set of people. The* new names again appeared to spark a 
rejuvenation of the retrieval process.. These; dilscontinui ties 
auggest a hew line of experimentation. What happens when the 
experimenter Introduces some new information to the subjects 
after the recall tas^ has beeii running for' some period of time? 
For example, what if the> subjects were taken badtc physically to 
the high scnMls from which they graduajted? Or what if subjects 
from the sam^ high school were allowed to exchange Information 
for some brief 

I\ interpret rememt^ering as a ppoblcm aolv^g proQesa , To 
establish this point of view And to provide a t'heoreticiO. frame- 
work for the Interpretation of the memory search phenomena 
observed above it is necessary tco analyze the task of retrieval. 



1 t^ginulth vhat I believe are three primary conatralnta on 
tte retrlenLl pro^aa: £acUaL Inforimtten. Dugorintiena, and 
ittj^ijmaaSMaaali^ ^ Pai^tt^i JnfowiiitiiiQn; i belleva that a 
peraon oaiK enooda only a limited amount of the poaaibW Iqforma- 
^ tton present in the environment . One oan think of thia limited 
^amount of informat^n aa a llat of featurea ojt. proper tlea, "par- 
tial ImagM, or nbatever. . The important poin^la that not every- 
thing tluit ta preaent geta repreaehted in naory.. The partial 
llifdivation la a deaorlption of the aotual evMt. Degtsrintiona ! 

deaorlption la a theoretical retrieval term. To encode pr„ 
retrieve any packet of information from memory a partial deaorlp- 
tion la formed that provides an initial entry point into the 
memory. See the diacusalon of deacrlptlons in "-j^aemory retrieval 
by Norman and Bobrow (Hote 3). ' ^ 

Large MMory CapaoitvJ I aaaume that human memory oan be 
treated aa if it were Indeflnlty large, ao^arge that there la 
alwaya room for more information. In aome aenae, thia la an 
antl-aaaumptlon. I vish to avoid any inclination toward thinking 
in terma of "economy of storage" or ot^er similar nptlona. 

Prom theae notiohay I cax)* characterize a "kernel" retrieval 
proqeaa which uaea aome limited amount of information to form a 
deaorlption to acceaa aome information from mjsmory. Prom the 
location indicated, a record of information about -the tai^get l;tem 
.la retrieved. 13ila record Qontaiha -aome limited \ alnount of new 
information. ^ 

' . ' > ; ' . ' , ' 

The "global" act of^retrlevaX (i.e. what we obaerve in human 
behavior) can be characterized aa a reconatructlv^'prooeaa. The 
initial infoxtltion la uaed .to form a deaorlption of aome aapect 
of the target item uaed in the kern^ prooesa. The information 
recovered l^:the kernel proceaa la uaA in conjunction with what 
la"" already known to fonq^ a description , wtiich la uaed to reeover 
atlll more information. A aucceaalon of kernel retrlevala are 
uaed to reconstruct tlie target-item. Some of theae ideaa are 
well known. Norman (1968) diacuaaed a ntmiber of retrievals prob- 
lema Including the problem of ^verifying the collection of the 
information, and the nature of the retrieval. Shlffrin (1970) 
examined , acme of theae Ideaa in detail, and hla work haa influ- 
enced thl3 characterl2atlon. Norman and Bobrow' a (Note 3 } char- 
acterization waa developed \ in part, from cc^lderatlon of my 
data on ve»y long term retrieval. Y 



6. The notion of de^^rlpt^na la taken from Bobrow and ^Normaoi 
1975, and Uilllamq and Norman, (Note 2 )• ' 

J. That some Initial Information or ''retrieval specification" I'd 
neceaaary to initiate the retrieval proceas la clear if one at- 
tebpta to imagine recalling. anything ' without ^such a retrieval 
apecifioatlon: ✓ 



The korael retrieval probasa of such a systaa runs into 
thraa baalo problams: Too fliuch formation, too llttla Informa- ■ 
tlpn, ahd falaa raoovary. 1. If phara Is mora Information at 
tha tlaa of ratrlaral than waa aviillabla at tha tima of storage , ^ 
than tte retrieval specification may be ovar-spaclf Ic , thus fall- 
ing. Soma mechanism muat 'be fCMmd to reduce the'^informatlon 
available to that which vaa uas^ at the time of encoding. This 
tha: problem of too munh infopMtion. 2. if' there Is less 
^information aC tha time of retrieval than was uaed at the time of 
storage, then the mlsaing information muat either be retrieved In 
acme new retrieval cycle or it. muat be inferred; This is the 
problem of too llttla infQrmafciQn. 3. Because partial deacrlp- 
tlona are uaed to guide retrievals, a record similar to 'the one 
beli^ aought may be recovered . I call this a falflg rgcQvapv - ^ 

Tha tfatrlaval Cvola ^ . 

\^ the retrieval cycle scans to be characterized by three 
phases ( Figbre 5) 9 each intended to confront ^e of the basic 
problems above. First, there is the establishment of a retrieval 
context. This- is designed to focu^^^OBTa re^.evant subset of the 
initial information provided (thusr<2onA*ontij3g the problem of 
too much infprmatlcn) . There is a search through the memory 9^ 
space defined by the context and the available information (this ^ 
is an attempt to combat the problem.* or too little infonnation} . 
Third, there la a verification of the informatloh retrieved to 
minimize / the xbances of false recovery. . If the information 
retrieval aatlsf las the original query^/ memory, the retrieval ^ 
terminates at this point. Otherwise f the retrieved information 
la uaed to reformulate the description that guides the retrieval, 
and a n^w cycle is initiated. This new cycle may or may not 
require 'the establishment of a new^ context. 

One important aspect of the retrieval cycle is that it is 
recuz^sive. The establishment of a context, for example, may 
Itself requlrei a retrieval c$ple, involving the finding of a con- 
/ text, the search, and the verification. Once the context is 
established, the sCSroh can begin, bi|t it too may also require 
o^ or more \^^rleval cycles, this time containM within the 
mencHry 'established by the higher level establishment of r a search 
V'^ contnt* Finally, the verification phase requires its own 
retclttval cyolea, this time for the purpose of certifying the 
accuracy of the Information provided by the preceding search 
phase. The, interactive and related nature of the retrieval cycle 
was specified in detail by Shiffrln, 1970, although my character- 
ization differs from bis. 

Pu2Zlft\^^etaohQ^ ^ 




Imagine t|he problem of retrieval as b^ing analogous to the 
reconstruction of a Jigsaw puzzle when presented with the pieces 
from several similar puzzles mixed together. The Infonaation 
provldeid in the basic query specifies a number of starter pieces. 

ERIC 
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Figure 5. Basic characterization of the retrieval process. 
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We oust use thia information to find each new piece of the puz- 
sle. We begin by reatrictlug our view to some likely aeetion of 
the puzzle, poaiibly vhere we have' aeveral pieces (Ipcating ,J^hia 
refl^ion jidght be thought of as analogous to finding a context). 
Hext^ we search for a likely piece by locking for something that 
will match a side with a piece in the "contezt." He rummage about 
in the search domain and pick out a place that fits the descrip*- 
tlon we have constructed (i.e., has a\side which wi^ll complaaent 
a side ot a piece from the context), it it were the case that 
too many pieces match the description/ we might want to look for 
a boarder ing piece to get some mor^s constraints on the piece we 
are seeking, or we might want to try a^ set of possible pieces 
(these actions might be thought of as Conducting a search). 
FtoMi^Jf we try to fit the piece w^iiave selected to ensure that 
it also fits neighboring pieces, # we might use ^ the newly 
recovered piece to locate new pieces ( thi^ is analogous to con- 
ducting a verification). [ 

« The extensive us^ of search ccntext^i by subjects bears 
directly upon the retrieval problem. At the time of encoding how 
does one choose a set of properties to' use as a description? 
There are two competing factors^ The properties should produce a 
description of a unique record. Otherwiae, with a limited 
deacrlption, we might expept have to search through a' set of 
reconls to find the correct one. Secondly,^ the proper:ties must 
be such «that It la poasible' to generate the properties at the 
time. of retrieval. T&e first factor auggeata that we use as 'many 
and as diverse a set of properties as "possible. The s€(cond facr 
tor suggests tliat we use some limited and stereotyped set of pro-, 
per ties for encoding. The notion ' of context is a compromise 
between the two extremes . r 

A context is son^ proceduria for selecting a specific subset 
of the properties which can be abstracted ffom any -stimulus item. 
The properties sl^uld be **rlQh« enough that one can use a dip- 
tinotive set for many different objects, yet they can be re;adi£y 
generated to facilitate the recovery o/ Information stored usimg 
them as an index. Thus th^ cohtext **my 10th grade art dadia** 
provldea a apecif Ic aet of cbaracteriatics which can be used to 
build de^riptlons to retrieve ev^^s which in turn lead to parr 
tlctilar individuals. ^"""^^^ 

SaiLisa^ SL A .SOniSil* - The context simplifies the pr em 
of forming a description. However, the recovery of the appropri- 
ate context la itaelf a retrieval problem. Therefore the flrat 
aubproceas of the retrieval cycle i3 the "retrieval of a con- 
text.'* V 

There are a'ei^ral waya onid can imagine the retrieval of a 
context being accomplished. The moat atralght forward la to ima- 
gine .that a unique aupra-context exlata for phe aixxgle purpoae ot 
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fiadltag good search eontexta. This slipra-context specifies what 
characterlatloa should be abstracted from the initial question. 
Ibaae 'Characteristics are .then used to build a description of the 
^ropriate search context. Perhaps a more general nay to 
retrieve a search context * is with a recursive call to. the 
retrle^nl process. In sik^ a case a succession of contexts might 
ba we^to find the appropriate context to piass along to the 
iAarch prooeM. Thus, a subject might search the general context 
of high jMhools to rtirieve a context of the football team which 
can then be searched for likely target items.. 

The importance of contexts^ with r^ard to the retrieval 
process is that there are far fewer contexts than items. Thus 
the retrieval of a context is easier than the retrieval of an 
item, and once an appropriate context is retrieved, it is easier 
to retrieve an item than it was before. 

Sesroh wifch<n ^ eontMt . Given a context within which to 
wo'rk, the retj^^ieval process will frequently be confronted with 
the problem of too little information. That is, the retrieval 
oue's^ provided in a question ^may be insufficient (in and of them-- 
selves) to uniquely specify the record being sought. In such a 
case, a description based system has two aMematives. The first 
alternative Is to recover records abodt the item (from some other 
context) for which a sufficient set of retrieval eyes does exl^t. 
'In this manner more information about the item is retrieved from 
which still more Information can be gathered until enough 
retrieval cues are recovered to 'generate a good retrieval specif- 
ication. Th^ second alternative is to check out all of the 
records which can be retrieved with the limited set of cues 
available by hypothesizing about the missing cues. For. example, 
recalling all but the last digit of a phone number, one could 
generate each of the 10 possibilities to see If one might be 
recognized! Note that as one generates each possibility one 
still has to check it out. That is, one has to attempt to verify 
the accuracy of the recovery in some manner. 

Ihft Recurrent Phenomena ' 

. Tha phenomena of extended retrieval, systematic hypothesiz- 
ing, and inferential ^recall all' are natural consequences of the 
problem of too little information. If less Infonuitlon Is avail- 
able at the time of retrieval than was used during storage, then 
additional^ information must be /retrieved. The recurrent 
phenomenon I have called extended retrieval is explicitly the 
attempt to gather Incidental information in order to enhance the 
description of the itm sought. Two other recurrent phenomena, 
systAatic hypothesizing ai^d Inferential recall are both examples 
of <the enormous amount of work a subject will go to in order to 
recover a necessax*y fragment of information. In both cases the 
subject is taking a chance of making what is essentially an 
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intentional filae recovery ^ in order to continue a search that 
is vorking ultb too little Infoqnatlon, in the hope that new 
inforutlon Will be recovered and can be verified. 

The pbenqnena of over^iooti fabrications, and self correc- 
tion are evidence of various levels of ^ the problem of false 
recoveries. Overshoot and self porrect ion can be Interpreted / as 
direct evidence of verification processes which are necessitated 
by falsa recoveries* . (The problem of vertflctetlon and its iapll- 
catlons are discussed in greater detail in thes^ext sectlonb) 

-The'^ IntftrbpatatlQrt ^SaSL M^tQ^^v Phknomena 

The notions cdT partial information and descriptions provides 
a AraMework in lAacb a number of traditional memory phenomena as 
well as those oi^^rved in the protocols above can be interpreted* 

«. Popgattiny One o£ the most salient pbenoifoia of human 
memory is forgetting* ^ Frequently memory models account for this 
phenommon* by introduoijig notions of decty or linleaming* The 
characterization of memory I have introduced has no provisions 
for the .decay of deletion of information once it has been stored* 
How then is it possible for this characterization to account for 
forgetting? I believe- that .forgettlhg is caused by four problems 
which V confront the retrieval process* Those problems are: false 
recovery, re«-encoding, _ too^ little infonnation, aAd^ too much 
information* As a result^ of these problem's a variety of condi- 
tions can make a specific piece of information more difficult to 
recover* If the difficulty "becomes too great, the search^ is 
abandoned and the information is reported to be f ergot t^en*"^ 

JL* Palaa recovery . Any iime an ^vent is being reconstructed 
(l*e* recalled), it is possible to recover a record about a simi- 
lar event and incorporate it into the image of the event being 
recalled*- When tbis "merging" of two events occurs a new event 
has been constructed. A^ false recovery which is accepted creates 
a fabrication* .Because the retrieval process is using informa- 
tion about the event to find contexts, to search within contexts, 
and to verify the recoveries ^ the retrieval of new information 

8* I define a false recovery as the retrieval of information 
about an item which was not explicitly encoded about that item* 
Therefore a false recovery could be the recall of a piece of in- 
formation about some similar item/ or it could be the recovery of 
a piece of information about some more generic item or mental 
event* 

9* Notions similar to this have be^n proposed before in the 
literature* Tulvlng and Pearlstone, 1966/ with their distinction 
between availability and accessibility, are an example of such an 
idea* One important difference is that what I am proposing is a 
mechaniam for such retrieval failures* 
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can becQse blocked. The fabricated ev«it^ never actually 
oceurredU therefore no Inforoetlon about it exists* ' 

Aaong other things I the problem of false recovery suggests 
that th* sore ev«ta- of a slallar xiature that have been encoded 
In MBory, the sore difficult the task of retrieval beccaes. ^0 

2L* ^^prmsfidlU* Each tlae we recall the Informatloji we have 
stored about an object or event we recall less than w^ initially 
encoded. This happens for several treasons. For one, generally 
ve need only scae Halted amount of information about, the item to 
perform the task at hand. Therefore we can quit recovering 
information once ye have enough. For two,- frequently som? of the 
Information is forgotten for reasons discussed in the^ other para-* 
graphs of this: section. 

Any time we recall information about an event we^ have- an 
opportunity 'to re-encode it. Accordingly, when we attempt to 
recover Information about the ev«it the next bime,~ we might 
recall U^e original event or the re^encoding. The iteration of 
this process results in an object or event being re«encoded with 
less and less information. 

The problem of false recovery suggests that in addition to 
being less complete , re-encodings may be fabMcations. This 
would accelerate and compound the forgetting due to re-encoding. 

When recalling an event we may fill in information which has 
not been explicitly recovered (perhaps because it was hever 
- encoded » or perhapi because it has become too difficult to 
retrieve) 4 In addition to filling in bits and pieces of the 
information about an event, we may also reprocess the information 
we have recovered to discover new j^hings. 

Additions to the re-encoding of an event may make access to 
the original encoding even, more difficult. The new pxeces of 
information and the new interpretations are not marked. If we 
look for the original encoding using, this new information or in 
contexts suggested by these new interpretations, we must fail. 
Re-encodings* may also improve the ability to ryover the informa- 
tion which wa^ in the original encoding and nof in the re-encoded 
version. of the event. I 



10. Thus, response competljtlon, retro/pro-active inhibition, and 
other like phenomena are a consequence of this mechanism of re- 
trieval failure . , ^ 

11. Such a course of events might well lead to the distinction 
between semantiou and episodic memory that Tulvlng (1972) has pro- 
pounded. Bartlett*s (1938) observation that repeated recalls 
becomix^ successively more stereotyped also fits well with this 
mechanism. 
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It Is tntaMatlng to note that mnemonlsts report that lAen 
Infomtlon la ^encoded using a ansaoQio strategy, after tK6 
information has bean recovered a nuaber of tines gsing the 
inrwanii Lu — woh M fi j t h at — the uemonlc seems td dl3app||p^ axid all 
that is left is the information vfalch was originally encdded (see 
Lorayne and Uicas, 197*).. ^ 

1. 1q& little Information. Too little information is *the 
case lAere l0ss information is available at the tine of retrieval 
than was used during stobige. In this condition the retrieval 
l^cess* confronts threeVproblems. One, a false recovery is much 
more likely. This is because little information^ avaUable to 
use in the verification process and because the number of possi- 
ble events described by the information 1^ large. Two, it 
becomes more likely to recall a re-aicoding oi|^ the event than the 
original event. This occurs becauaa" re*enc6dings are encoded 
using fewer and perhaps more^ typical properties. Three, if a 
property which was used for indexing part of the tcnowledge about 
an * event is not accessible from the information presented in the 
question, then the knowledge indexed under that property can only 
be recdvered by guesa^ing. If a f*w such properties are not 
available, the guessing combinations become numerous. 

- ' ■ . 

JL* Too much i,n formation^ Too much information is the condi- 
tion where more information is available at the time of retrieval 
than was present during storage. In this case the retrieval 
problem is essentially one of trying to determine the. correct 
context to use. If the^lSubJect is misled into choosing the wrong 
context, the retrieval task becomes impossible. 

AH of the retrieval problems talked about in thi^ section 
inl^ract with one another creating difficulties for the retrieval 
process resulting in "forgetting." The problems of too little 
information and too much information may occur on differisnt 
cycles of the same retrieval task. Subjects may begin, a task 
with too much information^ Once they find the correct context, 
they may not have enough information within that context. Too 
little information is a problem, in part,/ because of the 
increased probability of a false recpvery, or of recalling a re- 
encoding of the item sought. 

Sanroh. The retrieval cycle is an iterative process v 
Information is used to construct a description, which is used to 
locate a record. The Information recovered is used in conjunc- 
tion with what is already known to recover still more informa- 
tion. As more and more information is recovered the target is 
narrowed down until a small set of fragm ents remain. T hese frag- 
ments are reconstructed into an interlocking puzzle or Image of 
the item from which the target information is abstracted. The^ 
phenomenon of search is the natural product of this "process. 
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i /'On the huaan scale, March is ^ coomon enough phenomenon. 
Any difficulty retrieval task , almost by definition, results in a 
search. id surprising, fron th« the point of view of sy 

etaaractertutidn of retrieval is the occasional "l^tantaneous" 
recollection. Soae tines a recall appears to take no search at 
all. 

I suggest that even these rapid retrievals require some 
search; every retrieval subjeci to ezperiaentation involves a 
search. The difference lies in the I^th and the conplezity of 
the ^ searchs. The coanon phenooenon of search is the result of 
: tboM retrievals iriiich take long enough for the interaediate 
>^steps of the retrieval to be distinguish^. Even in the recalls 
tha^ appear to be Instantaneous , loforsation beyond uba^ is 
sought flrequently coses to/Bind. Whether this other ixiformation 
occurred befbra or after the retr^ieval of the target .infornation 
is uncertain. Hy view is that all recollection^ can be pJiaced 
along a diaension of the aaount of a^aroh. In lengthy searches 
the* search processes can be easily identified, while recollec- 
tions' vbich appear to be instantaneous are simply brief searches. 



^ There are a variety of phenos^a vhich can be ^terpreted as 
evidence for this view t^t ev^ *'ihstantaneoTS^I*^r immediate 
recalls are the product of redonstru^ive search processes. In 
brief, they « are: 1. The contlQui^ of rfliCognition reaction 
times. If I delay the recognition proe^, ^he time required to 
recognize an item increases. Thus if I test subjects inaediately 
after the presentation of a list, th«y will recognize items fas- 
ter than if I test thra after a delay (Hoodvorth, 1938, pg.38). 
This increase in reaction times can span from immediate recogni* 
tions with no apparent search to lengthy recalls in. which search 
protocols can be obtained (Boecfc, Hote 4). There is no sharp 
increase in reaction times which might suggest distinct 
processes. 7^ 2. IntxMisions. The errors ^rtiich occur in instan- 
taneous recalls have the same reconstructive character as tbose 
errors obtained from lengthy searohea/ a prime example would be 
speech ^^rs. The^^etrieval time per word is very brief. 
Nonetheless, speech errors often ^avs the character of being an 
item which is similar to the targe^ltem on any of a variety of 
dimttisions, or the improper reconstruction of the correct pieces. 
'3. Retrospective reporting. Occaaionally, subjects can report 
MS involved sequence of retrieval steps which lead to a recall 
which occurred in a brief instant. Per example, the following is 
a segment of S1*s protocol during an extended period of a Loca* 
tion search strategy: 



1 ^ 

12. Though Uaugh (1970) has demonstrated that if the delay -inter- 
val is brief enough to allow the preaenoe of the item in primary, 
as opposed to secondary, irihmory that reaction times are substan- 
tially reduced. ^ ^ f 
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SI: Olcs|y» l^t ie aee^^ Does anylBody 
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fM^^ Does anyldody ei«e/live back in 
ttere tbat I know now? Oh I Maxlne Levin. She didn't 
lire ther*, but^Paa VoXpooe now lives on iomb Portal 
end Mike Stevanson, who Is^Elevnth gra4e« uaed to llva 
In the house that<Paa Volpone and her husband bought.. 
And so from Pan Volpone I got Marine Levin '<4ase I saw 
her at the store the other day^ and she ties talking 
ibdut Pail 7olpoiie. 



This protbool suggests that the subject first recovered a 
house in vhloh a friend who vas a year younger, Mike Stevenson, 
lived In; and frcn thatf recalled that a cla8aeate,PeB Volpone 
[nap^d earlier], now^ivlng in the bouse; and tram that reoalled 
that the first olasseate, Pan Volpone, had been the recent sub« 
Jeot of a dlsoussion, l^etveen the subject and another clasepate, 
Maxlne Levin. If the subject's report is correct » then all of 
the^ recollections occurred within the fWetion of a second 
pause between sentences* 4* Tip of the tongue phenoo^enon. This 
pbenoaenon occurs naturally in normal disoourse, and can be 
Interpreted within cur framework as a search failure resulting in 
extended retrievals, pai*tlal recalls, etc. 
- - . ' t 

Recall ynd RacQgnltion^ In the characterization of neniory 
presented in this paper, the coonon distinction between recall 
and recognition fades into the dimension oi^ search; In the clas-* 
sic recall peradlga the subject is given a nlniJBum of cues from 
which to begin a retrieval, whUe in the recognition paradigm the 
subject is given an abundance of cueis. from wblob to Initiate the 
retrieval. The result in Ithe first conlition is a ccmparitively. 
difficult and lengthy seUrch, while in the second condition thef 
search Is g«ierally easy ^nd therefore brief. Handler (Mote 5) 
points out the frailty of a sharp distinction between recall and 
recognition, and the common oonfusioil between the theoretical 
notions, the experimental paradigms, and the colloquial meanings 
of the two terms. 

It is my view that it is not useful to make a sharp distinc- 
tion between recall and recognition*. Rather, one should think of 
th^ two notions as two poles along a dimension of density use« 
ful retrieval information. - As the amount of inforaation 
presented Increases, remembering becomes more like r^ognitlon 
and less llk^recall. While *the problem in most recall paradigms 
Is too little Information (resulting in the search for more 
Information) , the problem in most recognition paradigms is too 
much Information (resulting in the need to choose the appropriate 
context). 

Intpualona . Intrusions are errors In the recolleotlon of an 
itea. 4^r^<3uently the are considered to be ao7 kind of erroneous 
word recalled In a standard word learning experiment'. Soffletlmes 
the tern can refer to the recollection of an event which Is the 
confounding of two or more separate events. Intrusions have also 
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^'Smd rtfarrad 'to aa fa^rlcation^Kor alatply errors/ ^ 

The ^elmraetarlzatlon of tbe retrieval process lAicb I bave 
develop bare baa as its logical consequences not only tbe slo-^ 
ple^iliet of intrusions but alao aaay of tbeir observable cbaracr 
ristics. 

Froa tbe point of viev of my cbaracterization of aeaory 
intruaions, coea^botb tram false x^^overies and froa inferential 
t'eoalls. Becau^ /only partial infMBation can be used in tbe 
specification of a record, tbe/record irtiicb is recovered aay be 
tbe we originally encoded about\be event beings sought, or irt 
aay be a recwd about a siailar yet distinct event. This false 
recovery aay contain inforaation whidb is not trye^ with respect 
to the event baing sought. These false recoveries have several 
results: 

. ^ 1. The false recovvy a^n be incorporated ito t^e * recon- 
struction of the infOnaition being output. For eacaaple, the 
acoustic errors ifhlch wr4 observed as fabrications. 

2. Tbe false recovery can aisdirect the search for ^ acre 
inforaation. This aisdirection can itself have* several results. 

2a. The false recovery can cause the search to fail. 
The Inforaation recovered aay not lead to proper records, and ^e 
false inforaation aay lead t^ faulty verification, Resulting ' in 
the rejection of , appropriate records or d^ections for further 
search. The following protocol froa Sl\s an exaaple of a search 
being aisdirected by a false recovery. i 

Nancy fhillipano, is that other Nancy. I couldn't 
think of her naae, and it really bugged ae.* She was a 
girl that waa on ROTC. This is a different Hancy all 
together. Uhhh... She was a girl that was on ROTC, 
and aha was sort of dingy, and she had^ a a4.ster that 
was a year younger, but also graduated with our class, 
and ber naae was. Because she would have been in ay' 
senior claas too. Last naae was PhiUipanc There was 
\^ Nancy Phillipano and her sister, who was.... Har juy^n 
J21gaa JdJUl ja *R>* #Qghalla -. or, uaaa, not Roehalla . « 
iler sister was sort qf pretty, and she always wore it, ^ 
it was long and sdrt of real real curly, and she'd 
always wear it like with the top part pulled back into 
a pony tail in the back ad wpuld let the back hang 
down. She woul^ always wear a suede Jacket. And irtiat 
' was her naae? Saama to me tha^ i fc bafan vtth an "R." 
uaaa, let ae see... Mot Robbia, j^al Rachal ^ umma... 
Phillipano, Nancy Phillit>anc. And what was her 
sister's naae? Mot Rachal ^ umom... Not Ramona , not 
inaa, let ae see. O.K. I'm fcryigg to think of "R" 
aaasSL* -She had a sort of unusual, not Rachel ^ ^ot 
£ShfiC£a; AahlXl, Robin . Robin PhlllioanQ? 

Robawta i^hiinn^no? No. UoBB... Let ae see. Oasm, 
let ae see, unaa. Not Roll v . Onaom. Can 't think of 
JUIX JBQCA "A** ilUfia* aaybe (aumble) With a n But 
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ahe did graduate vith our class. She graduated a year 
^ MPly. Ber last naae v«s Phllllpano. Vho did she bang 
vouDd ulth? LA ae see, of other people who are (oub- 
ble). Diane Hart! That's a girl I couldn't think of 
bar naae. That's one girl's naae. That's a new naffle./^ 

In uotbar sesalon S1 recalls correctly * that .Nancy 
Phllllpaiio^a alstar Is oaaad Luann. As long as SI Is looking for 
^ naae vhioh'beglns with an "Ry<* Luann cannot t>e recovered. 

2b. The search aay ba directed to additional false 
recoveries, • resulting in the fabrication of an ev«it which never 
actually occurred, oK in the recovery of an item similar to the 
target ttea. For example , the misassigment of names idiich were 
observed as fabrications. ^ ^ 

> Inferential^recalls could be ponsidered intentional false 
recoyeries. inferential ^ recalls dre recollections about items^ 
alAll^ to the one sought about the general class of items "of 
which the target item^ is a member. Thus, in recalling that a 
person's name is "German sound;lng," the subject goes on to recall 
information about "German sounding names" to be used in guiding 
the search. Each "German^ounding name" that is recalled in this 
fashion I3 , t^hnicaily Ipin intrusion. 

Inferential recitlls can have the . same elmcts oil the 
retrieval process as do false recoveries. Thus, anjj^ference can 
become a part (or a whole) of an output, and cai^^N^ccasionally 
miAdirec^ the search. Note that/ Inferential r^M^s need not 
necessaruy^isdirect the search; indeed, their main function is 
to provide ijptelligent guidance to Jhe search proves. 



' IJU^Xiaatiatt. The verification process is a natural conse- 
quence the ^problem of false recoveries and the necessity to^ 
con|^irm inferential recalls. The verification process is meant 
to identify false r^overies and to reduce the possibility of 
being misled by an inferential recall. 

In the retrieval system I have described, there are several 
vayd information can be Verified. One technique is coincident 
recovery^ Once a piece of information has been recovered it can 
be considered as simply a possibility until it has been confirmed 
by en iMependent recovery of ^^Ries,^ sam^ information J A second 
verificattion technique • is indirycr confirmation. If a subject 
can use e bit of information Juat/recovered as part of a descrip- 
tion to reprieve additional iAbrmatioUt then the subject Qould 
Judge the information to be verifiM. This technique may be TTftr — ' 
source of the oyershoots observed. A third possible verification, 
technique is consistency checking. If Hhe information recovered 
fits with what is already laiown then a subjec^-obuld consider the 
information likely to be correct* Thus if a subject recalls that 
a particular person who is known to be on the football^ team is 
big and heavy set, then this new information is consistent with 
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•Hhat' Is already icaovn about footiiall teama lit general. * 

laolatlhg verification te<flmiques in this manner, it is pos- 
^ble to think of tb/b verification process as a set of sub- ^ 

rcesaes, each of which filters out sose percentage of errors. 
In praotlce it is probably the case that all of these ^h^ 
nlquM (and others not coQsldlr«l) are used together In v;u*loua 
ooablnaftlons during any specific recall. Thus applying various 
filters^ to reduce, but not eliminate, retrieval errors. 

Another way of thinking about the verification process is as 
an Integration of the application of the technique a«xtioned; 
Thuf a subject sight Judge the * connectedness"* or consistency of 
a large array of fragments of Information recovered about a par- 
/ tlcular person. Judgements of how tightly bouQd any, piece of< 
Information Is to the ykxole (e.g.: Is it consistent' with what 1^ 
known?; Can it be used to recover other Information which is 
known?; Can it be recovered^ in more than one way?) "Say serve as 
the basis for Judgements of certainty. Though this second way of 
conceiving of the verification process is more complicated, it is 
the view I favor. 



I propose that the degree of certainty that subjects express 
about the validity of their recollection Is based upon the extent 
of success they have had in verifying them. If the recollection^ 
hangs together well, if each piece of information recovered is 
consistent with each bther piece, if additional Information is 
readily accessed using the Information which has already been^ 
recovered, if the information to be ^output can be recovered in 
more than on^ way, then the subject will express a great deal of 
confidence In the accuracy of the output. If there are anomalies 
In the recollection, if no additional Informajbion is avajLlable 
using what has already been recovered as a tool for sear chng. If 
the Information that has been recalled can onl^pe recovered in 
one manner, th^ the subject will express less c^J^idenc^ln the 
butput. ^ " ^ 

^ ' Dlatractiona , Distractions are pieces of informatio^irxtlfekt 
subjeots recover lAlch they know to be false recoverij 
which, .nevertheless, recur and Interfere with correct t\ 
*in example of a distraction and ^aore detailed explication (^f ^ 
the phenomenon is presented in the section on recurren€^ 
phenomena. Briefly, the three essentia^, charabterlstics of dis- 
tra^ions are: one, they interfere with the retrieval process., 
two, subjects like to pinpoint the source oC^distractions (som< 
claiming this aides in reducing the distractj^ons interference) , 
three, \ distractions match the target .item only on a limited 
dcoaln. 
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13< ThM^ filters also might eliminate good information edong 
with ti^e bad. 
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Distractions Aan be Interpreted the cbnsequeQce of my 
obaracterlzatlon of the reti^ieval ^pysteffl. The retrieval of a 
dlatraotloQ la the aane aa any fabrio^^on except that the sub-. 
Ject realizes that' the recovepjc Is an error, identifying the 
sburpe'of the distraction permits the creation of a^ set of cri- 
teria for disoriminating Cduring the verification process) the 
records recovered about the- target item frbm those of the ells- 
traction. Suppose I know two Larrys, ^arryl said LarryZ, wlttf the 
^desired target being Larry!. If I recover the characteristics of 
Larry2 (Oistractlon) , (e.g. UCSD professor, last namjb Shepard, 
etc.) I then I have a means of disqrlmatlng records about Larry 1 
from Larry2. 

The fact that distractions which match the target item on 
only a limited set of characteristics still Intrude is indicative 
of the use of search contexts. That Larryl and Larry2 differ on 
the characteristic of ^ere the subject knew them has no Impact 
on eliminating the distraction from initial recovery. That is 
because location is not a part of the NAME context, Irhile "Larry" 
is. 15. ^ ^ ' . .-. ^ ^ \ 

I have attempted tp do two things: one, present a collection 
of my observations ^rom verbal protocols produced by subjects 
thinking out loud while recalling the names of their classmates 
in lilgh school , and two , introduce the framework from which to 
build a theory of retrieval from long term memory which provides 
an integrated explanation of what I have obser;ved as well as an 
array of 'traditional memory phenomena. ^ ^/ 

My observations were taken from four subjects who were 
thinking qut \ loud while attempting to recalil the^namesf of theii" 
high school classmates. - The subjects, who were 'from 4 to 19 
years out of high school, engaged in this task for brief, apprQX- 
imately one hour,, sessions forMotal recall times of from 4 to 10 
hours. Observations Includ^ a variety of recurrent phenomena 
exhibited by every- subject, a-^et of common search strategies, 
and a collection of incidental phenomena which appeared to me to 
be interesting though difficult to classify. > 

The recurrent phenomena observed included i Partial recalls. 
Incidental recalls. Search Contexts,^ Extended ^Retrievals, 
Inferential Recalls, Ovet>shoots, Fabrications or intrusions. Self 
Corrections, and Distractions. 



14. Thotjigh it does have an Im^ct on eliminating records during 
the verification stage. 

15. This c^servatlon,'df correct, poj^ts out some of bhe limita- 
tions of a simple set theoretic search models trtiich do not employ 
contexts, or ^some other mechanisms, to focus the search effort. 
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I also obaex*yed the aaormoua amount of ^Snfermatlofi that sub* 
jMtS; can reoall If they are preaaed. Though the aubjecta fre- 
quently ooonented during .the Initial seaslons of th^task that 
they didn't^ think they would be able to recall any additional 
name^i they were able to go on recalling names virtually iadefin- 
■itely. „ ■ - 

The common search strategies that subjects used liicluded:; 
General Association, Activity search, Location scanninW, Name 
Generation, and Image scanning. » * ^ ' . v,.^^ 

Though many of these strategies are probably peculiar to the 
specific taak given to . th^e subjeots, the fact of the dear 
^presence of these strateg^l^^and the individual differences in 4^ ^ 
the depth and dur^^^oit:^ tB^li^^pplication are characteristics 
of the search prpeffSs which shouldXbe represented in any serious 
"HeScrijpLtiQn. of/^ong term memory retrieval. \ 

The theoretical interpretation intro^ced is based on the 
view that retrieval is largely a ofroblem aolving pi(ocQssI From 
the^ three basic constraints whichX have called partial inf brma-^ ' 
tion, descriptions, and^^^Lacge^emory capacity I hanre suggest a 
three stage characterization of the retrieval ^ process. This 
characterization Vas/used to provide an interpretation of a 
variety ^of classical/memory phenomena as well as many of the 
recurrent phenomena mentioned' ifl this paper. 

The characterization of the search process is substantially 
that of a recdnstructive retrieval proceas. Information about 
the target item is used ,to construct a descriptipn of some aspect 
of the- item. The descriptioh^l)9\ used to recover a fragment of 
information about the item which p added to what is known. From 
this information a new description can be formed to retrieve 
atiil more information, until tUt particular*^ piece of information^ 
sought can be recovered . The three stages are FIHj^ A CONTEXT , *in 
which a proper, environment for conduoting a search is recovered, 
SEARCH, in -^rhlch^ bits ^ndT^ieces of information appropriate^ tt 
the ^context are recoyered until an adequate description can be 
formed within the^se^ch content, and VERIFY, in which the record 
recovered is checked to confirm that it is abovit the target item. 
Bach of the bbree stages has emb^edded within one or more recur-^ 
sive calls to the retrieval process. This characterization was 
used to interpret the recurrent phenomena observed in subject 
protocols , a)s well as memory phenomena sucl^ as forgetting , 
<^ search, recall and recognition, and ^trusions. 



16. Work taken in this direction which has recently come to my 
attention is that of ^^Keniston and Flavell (note 1 )« 
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